~Using Earth Observations and Ecosystem
Modeling to Improve the Sustainability of
Agribusiness and Extractive Industries in

Working kandscapes (South Gobi, Mongolia)
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Livestock density across Aimags (1854-2014)
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Regenerative agriculture for biodiversity & ecosystem services:
assessing impacts of sustainable cashmere for mining offsets and supply chain decisions
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Questions for the Sustainable Cashmere Project

o Are changes in grazing management able to offset
mining impacts enough to have a net positive impact?

N
KERING Howcan we verify that cashmere is sustainable?

How much can management contribute to rangeland health,
w amidst other global changes? And will this be adequate to
WCS support wildlife and maintain herder livelihoods?




Rangeland monitoring plot location
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The South Gobi is overstocked and degraded
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The South Gobi is highly spatially heterogenous
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Goals for NASA project:
1) track progress toward sustainability

2) anticipate management impacts

Moving from points...

A
5

LEGI

Herder location Biomass kg/ha
. Pasture area ® 0--20
====== State border ® o020
@ 21-40
® 4160
@ 6180
®

80 - more

=umi Ajmag border
Soum border

Macwra6: 1:1,800,000




Field

calibration |

Continuous indices of

|
FORAGE
_ biomass
e % protein
d biomass
- dead o protein
CENTURY
soil = 7
climate

ecosystem condition

Plant abundance

and composition

and tradeoffs

Grazing impacts on
ecosystem services

InVEST

integrated valuation of
environmental services

Remote-sensing |
calibration to
scale up LIVESTOCK
Size, breed
condition
density =
Livestock
maintenance
nd growth
milk, _ _ _
WOoOl liveweight gain GRAZPLAN

100%

80%

60%

40%

20%

0%
0%

Remaining ecosystem service

Aspatial area-
based approach
Spatial
approach

50% 100%
Land degradation



|
FORAGE

_ biomass

live % protein

d biomass

- dead o protein

CENTURY

soil = 7
climate

Testing model Imkages
Back-calculating management

Plant abundance
and composition

—_

LIVESTOCK

Size, breed
condition

density

N
4]
|

N
o
|

-
o
|

Bovid dung per transect
o
|

9]
|

I I | 1

5 10 15 20

Modeled grazing intensity
(grams per mZ2 per month)

25




How to move from points to pixels?
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Challenges in measuring grazing intensity directly

Goat GPS locations
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Next steps: calibrating or “back-calculating” grazing
intensity with remote-sensing of vegetation
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Which indices to use when bare

00 .
ground dominates?
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“rangeland quality”

How to represent
characterized by experts
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How well does sampling space capture *Vegetation Clasees
natural variability? ¢
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Incentives for action
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